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Keytruda Has Demonstrated Clinical Benefit Across 
Multiple Indications

19 traditional approvals 10 accelerated approvals 

Across 9 tumor types:
• Melanoma (adjuvant)
• Non-small cell lung cancer (NSCLC) & 

squamous NSCLC
• Head & neck cancer (HNSCC)
• Hodgkin lymphoma
• Urothelial carcinoma (2L) & non-muscle-

invasive bladder cancer
• MSI-H colorectal cancer
• Renal cell carcinoma
• Cutaneous squamous cell carcinoma
• Esophageal or gastroesophageal junction 

(GEJ) carcinoma  

• Melanoma (2L)
• Nonsquamous NSCLC
• NSCLC (2L)
• HNSCC (2L)
• Hodgkin lymphoma (3L)
• Primary mediastinal large B-

cell lymphoma

• MSI-H, tumor agnostic
• TMB-H, tumor agnostic
• Cervical cancer
• Merkel cell carcinoma
• Endometrial carcinoma
• Triple-negative breast cancer

• Gastric cancer
• Hepatocellular carcinoma
• Urothelial carcinoma (1L)
• Small cell lung cancer

(withdrawn after consultation with FDA)

1L=first-line; 2L=second-line; 3L= third-line; MSI-H=microsatellite instability high; TMB-H=tumor mutational burden high.

13 Original traditional approvals 6 Original accelerated 
approvals with verified 
benefit

6 Confirmatory studies ongoing

4 Confirmatory studies did not meet 
primary endpoints
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Comprehensive Development Program in Urothelial Carcinoma With 
10 Phase 3 Trials and 3 Approved Indications

Non-muscle-
invasive bladder 

cancer

BCG-unresponsive high-risk 

BCG-persistent/recurrent 
and BCG-naive high-risk 

Muscle-invasive 
bladder cancer

Cisplatin-eligible and ineligible

Cisplatin-eligible

Cisplatin-ineligible

1L metastatic 
urothelial 
carcinoma

Cisplatin/carboplatin-eligible

Cisplatin-ineligible 
(includes platinum-ineligible)

2L metastatic 
urothelial 
carcinoma

Platinum-refractory

FDA Approved

Ph2 KN-057
(traditional approval)

Ph3 KN-045
(traditional approval)

Ph2 KN-052
(accelerated approval)

Ph3 KN-B15/EV-304

Ongoing

Ph3 KN-992

Ph3 KN-361

Ph3 KN-A39/EV-302

Ph3 KN-676

Ph3 KN-123

Ph2 KN-869/EV-103
Cohort A and K

Ongoing Proposed PMR

Ph3 LEAP-011

Ph3 KN-866

Ph3 KN-905/EV-303

BCG=Bacillus Calmette-Guerin; Ph=Phase; PMR=post-marketing requirement.
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Regulatory History and Post-Marketing Requirement for Approved 
First-Line Indication in Locally Advanced or Metastatic Urothelial 
Carcinoma 

18-May-2017
FDA Granted Accelerated 
Approval and Issued PMR 

for KN-052

• Patients 
not eligible for 
cisplatin-containing 
chemotherapy

• FDA Granted Traditional 
Approval for 2L KN-045

21-Feb-2018
External Data 
Monitoring 
Committee 

Recommendation 
for KN-361

19-Jun-2018
FDA Revised KN-052 Indication

• Patients not eligible for 
cisplatin-containing 
chemotherapy whose tumors
express PD-L1 CPS ≥10

• Patients not eligible for any 
platinum-containing 
chemotherapy regardless of 
PD-L1 status

4-Dec-2020
KN-361 Supplemental 

Biologics License 
Application submitted 

for KN-052 PMR

CPS=combined positive score; PD-L1=programmed cell death ligand-1.
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Indication for KEYTRUDA in First-Line Urothelial Carcinoma
KEYNOTE-052, Accelerated Approval in 2017

Current indication as of 2018

Treatment of patients with locally advanced or metastatic urothelial carcinoma who are not 
eligible for cisplatin-containing chemotherapy and whose tumors express PD-L1 (CPS ≥10), 
as determined by an FDA approved test, or in patients who are not eligible for any 
platinum-containing chemotherapy regardless of PD-L1 status

PMR 3211-1 was issued with the approval

Conduct clinical trial KN-361 entitled “A Phase III Randomized, Controlled Clinical Trial of 
Pembrolizumab with or without Platinum-Based Combination Chemotherapy versus 
Chemotherapy in Patients With Advanced or Metastatic Urothelial Carcinoma”. Submit the 
datasets with the final report.  Final Report: 11/2021
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What You Will Hear Today

• Advanced urothelial carcinoma is incurable, and prognosis is poor

• Many patients are ineligible for cisplatin- or any platinum-based chemotherapy

• First-line treatment options are limited and have not changed since the approval of
anti-PD-1/L1 agents for cisplatin- and platinum-ineligible urothelial carcinoma

• Pembrolizumab fulfills an unmet need in the indication under accelerated approval

Unmet Medical Need

Efficacy and Safety
• Pembrolizumab monotherapy demonstrated a meaningful response rate and duration 

of response in 1L cisplatin- and platinum-ineligible patients

• Pembrolizumab has a tolerable safety profile with a favorable benefit-risk 

• KN-052 long-term follow-up in combination with KN-045 results

• Ongoing, randomized, phase 3 trials (LEAP-011, KN-866, KN-905)

Options to Confirm 
the Clinical Benefit of 

Pembrolizumab
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Disease Background and Unmet Need  

Arjun Balar, MD

NYU Langone Health
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Advanced Urothelial Carcinoma

● Median age at diagnosis is 73 years1

– Tobacco smoking-related malignancy

– Comorbidities (coronary artery disease, kidney disease, diabetes) are common

 Platinum-based chemotherapy is standard of care  

– Toxicity of 1L platinum-based chemotherapy limits extended use and long-term 
survival is uncommon2,3

 Real-world data: ~40%-60% of all 1L platinum-eligible urothelial carcinoma patients are 
not eligible for cisplatin-based chemotherapy4-7

 Market research data: ~20% of all 1L-treated urothelial carcinoma patients are not 
eligible for any platinum-based chemotherapy8

1. https://seer.cancer.gov/statfacts/html/urinb.html (accessed on March 11, 2021); 2. Cathomas R. Hematol Oncol Clin North Am. 2015;29(2):329-340; 3. Bellmunt J. EJC Suppl. 2016;14(1):1-20; 
4. De Santis M. J Clin Oncol. 2012; 30(2):191-199; 5. Galsky M. J Clin Oncol. 2011;29(17):2432-2438; 6. Flannery K. Future Oncol. 2019;15(12):1323-34; 7. Galsky M. Bladder Cancer. 2018;4(2):227-238; 
8. Company-sponsored market research conducted with 177 academic and community oncologists treating advanced urothelial carcinoma in the United States (2020).
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Definition of Cisplatin-Ineligible Patients

Standardized definition Additional criteria used in clinical practice

At least one of the following conditions1

● ECOG PS 2

● Creatinine clearance ≥30 to <60 mL/min

● Grade ≥2 peripheral neuropathy

● Grade ≥2 hearing loss

● NYHA ≥ Class 3 heart failure

● Advanced age2,3

● Advanced age and presence of comorbidities4

● Advanced age and ECOG PS 25

● Presence of multiple comorbidities6

● Other factors that may lead to poor tolerability of 
cisplatin based on clinical judgment

ECOG PS=Eastern Cooperative Oncology Group performance status; NYHA=New York Heart Association.
1. Galsky M. J Clin Oncol. 2011;29(17):2432-8; 2. Alva A. ESMO 2020 presentation of KEYNOTE-361. Ann Oncol. 2020;31(suppl_4): S1142-S1215; 3. Sakaguchi M. Anticancer Res. 2016;36(10):5519-25; 
4. Bamias A. Oncology. 2007;73(5-6):290-7; 5. Grivas P. Eur Urol Oncol. 2020 Jun; 3(3):351-359; 6. Vaishampayan U. Curr Treat Options Oncol. 2009;10(3-4):256-66; 7. Gupta S. J Clin Oncol. 2019;37(7):451.

No standardized definition for patients who are ineligible for both carboplatin- and cisplatin-based 
therapy; treatment decision in this patient population is largely driven by clinical judgment and 
evaluation of similar clinical parameters to the ones that constitute the definition of cisplatin-
ineligibility7
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Treatment Guidelines for First-Line Cisplatin-Ineligible Patients

NCCN guidelines version 6 2020; ESMO guideline eUpdate 16July2020, Bellmunt J. Ann Oncol. 2014;25(Suppl 3):iii40–iii48.

Gemcitabine plus Carboplatin

Cisplatin-ineligible (carboplatin-eligible)

advanced urothelial carcinoma

Avelumab

Pembrolizumab or Atezolizumab

Regardless of 
PD-L1 expression

No disease progression

PD-L1 
expression
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There is a Need for Treatment Options in First-Line Cisplatin-Ineligible 
Urothelial Carcinoma Patients

• Carboplatin-based 
chemotherapy is associated 
with severe acute toxicitya in 
~10% of patients1

• Most common grade 3 to 4 
adverse events 
include neutropenia 
(52.5%), thrombocytopenia 
(48.3%), leucopenia (44.9%), 
infection (11.8%), and febrile 
neutropenia (4.2%)1

a Severe acute toxicity is defined as death resulting from toxicity, renal toxicity (grade 3 to 4), febrile neutropenia (grade 3 to 4), hemorrhage/bleeding with thrombocytopenia (grade 4), or mucositis (grade 3 to 4).
b Company-sponsored market research conducted with 67 academic and community oncologists who spent ≥60% time in clinical practice in the United States (2021).
1. De Santis M. J Clin Oncol. 2012;30(2):191-199.

1L platinum-eligible advanced urothelial carcinoma

Cisplatin-ineligible (carboplatin-eligible) (40-60%)

Patient refuses carboplatin (20%)b
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Treatment Guidelines for First-Line Platinum-Ineligible Patients

NCCN guidelines version 6 2020; ESMO guideline eUpdate 16July2020, Bellmunt  J. Ann Oncol. 2014;25(Suppl 3):iii40–iii48.

Cisplatin-ineligible advanced urothelial carcinoma

Carboplatin-ineligible

Pembrolizumab or Atezolizumab

Regardless of PD-L1 expression
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Treatment Landscape in First-Line Cisplatin- and Platinum-Ineligible 
Urothelial Carcinoma 

● Prior to the accelerated approval of anti-PD-1/L1 agents in 2017

– There were no approved drugs for the cisplatin-ineligible population

– Patients were routinely treated with carboplatin-based chemotherapy, which is 
associated with inferior outcomes relative to cisplatin-based chemotherapy1-4

– Platinum-ineligible patients had no treatment options and remained untreated or 
were treated with single-agent chemotherapy, which is not approved in this setting 
and has very limited evidence available to support its use4

● After the accelerated approval of anti-PD-1/L1 agents in 2017

– No other drugs have been approved in 1L patients with cisplatin- or platinum-
ineligible urothelial carcinoma

1. Galsky M. J Clin Oncol. 2011;29(17):2432-2438; 2. Kamat A. J Clin Pathol. 2017;3(10):51-58;  3. Flannery K. Future Oncol. 2019;15(12):1323-1334; 4. Galsky M. Bladder Cancer. 2018;4(2):227-238.
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Anti-PD-1/L1 Agents Provide Treatment Options to Patients With 
First-Line Advanced Urothelial Carcinoma in the US

Pre–anti-PD-1/L1 approval 
N=1175, Jan 2010 – Jun 20141,2

Post–anti-PD-1/L1 approval
N=735, May 2017 – Jan 20191

1. Unpublished data based on the US Oncology Network community-based electronic medical records across >470 sites and ~1,400 physicians, which included patients aged ≥18 years with a diagnosis 
of metastatic urothelial carcinoma; 2. Flannery K. Future Oncol. 2019;15(12):1323-1334.

39%

8%

41%

61%
51%

Untreated Treated with anti-PD-1/L1 therapy Treated with platinum-based or other therapy
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Use of First-Line Anti-PD-1/L1 Agents Is More Common Among 
Older Patients and Those With Poor ECOG Performance Status

PRE=Prior to anti–PD-1/L1 approval, Jan 2010 – Jun 2014 (N=1175); POST=After anti–PD-1/-L1 approval, May 2017 – Jan 2019 (N=735)
Unpublished data based on the US Oncology Network community-based electronic medical records across >470 sites and ~1,400 physicians, 
which included patients aged ≥18 years with a diagnosis of metastatic urothelial carcinoma.

Age ECOG PS

39%

7%

38%

7%

45%

11%

40%

8%

49%

10%

30%

50%

65%

37%

49%

61% 64% 62%

43%
55%

24%

60% 55% 51%
41%

PRE P OST PRE POST PRE POST PRE POST PRE POST

<  7 5  Y 75  - <85  Y 85+  Y - ECOG PS  0 -1 ECOG PS  2+

Untreated Treated with anti-PD-1/L1 inhibitors Treated with platinum-based or other therapies
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38%

7%

45%

11%

40%

8%

49%
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30%

50%
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49%
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43%
55%

24%

60% 55% 51%
41%
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Untreated Treated with anti-PD-1/L1 inhibitors Treated with platinum-based or other therapies
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Cisplatin-ineligible Patients with Advanced Urothelial Carcinoma 
Appropriate to Consider for First-line Pembrolizumab

 79 y/o man former smoker with hypertension, stage IIIa chronic kidney dysfunction and mild 
dementia

– Presents with hematuria and diagnosed with a muscle-invasive bladder cancer with 
metastases to pelvic and retroperitoneal lymph nodes

– ECOG PS 0, but fearful of chemotherapy, PD-L1 CPS 15 

 86 y/o man former smoker with coronary artery disease and bypass graft surgery, hypertension, 
high cholesterol and stage IIIb chronic kidney dysfunction 

– Presents with fatigue, gross hematuria, and acute renal failure (eGFR < 15) and large locally 
advanced bladder cancer and multiple retroperitoneal implants

– Bilateral percutaneous nephrostomy tubes improve renal function to eGFR >30

– ECOG PS 2, interested in receiving treatment for his cancer
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Efficacy and Safety

Blanca Homet, MD, PhD

Executive Director Clinical Research
Merck & Co., Inc.
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Pembrolizumab Demonstrated an OS Benefit in the Second-Line 
Urothelial Carcinoma Setting
KEYNOTE-045 (N=542)

a Control includes investigator’s choice of chemotherapy with paclitaxel, docetaxel, or vinflunine.
Database cutoff: Oct 26, 2017; median duration of follow-up: 8.7 months (range: 0.2 – 33.9); median time from randomization to database cutoff 39.7 months (range: 35.4, 47.7)

270 226 195 170 148 132 116 105 98 86 80 76 67 52 33 14 7 0 0

272 234 173 140 109 91 73 62 59 47 42 35 34 24 18 10 4 0 0

Patients at risk

Pembrolizumab n=
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Pembrolizumab
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+ Censored

Median OS, months (95% CI)

Pembrolizumab 10.1 (8.0, 12.3)

Controla 7.3 (6.1, 8.1)

HR 0.70 (95% CI: 0.57, 0.85); p=0.00015
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Accelerated Approval Study Design
KEYNOTE-052

Pembrolizumab
200 mg Q3W
for ≤35 cycles

Key Eligibility Criteria

• UC of renal pelvis, ureter, bladder, or urethra

• Locally advanced unresectable or metastatic disease

• Ineligible for cisplatin-based therapy based on at least 
one of the following:

• ECOG PS 2

• Creatinine clearance ≥30 - <60 mL/min

• Grade ≥2 audiometric hearing loss

• Grade ≥2 peripheral neuropathy  

• NYHA Class III heart failure

• Tissue sample for PD-L1 assessmenta

• Primary endpoint: ORR per RECIST v1.1 by BICR in all patients and in patients whose tumors are PD -L1 positive
• Secondary endpoints: DoR, OS, PFS and safety

N=370

BICR=blinded independent central review; DoR=duration of response; ECOG PS=Eastern Cooperative Oncology Group performance score; IHC=immunohistochemistry; NYHA=New York Heart Association; 
ORR=objective response rate; OS=overall survival; PFS=progression-free survival; Q3W=every 3 weeks; RECIST v1.1=Response Evaluation Criteria in Solid Tumors version 1.1.
a Assessed using the PD-L1 IHC 22C3 pharmDx assay.
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Pembrolizumab Provides a Robust ORR and Durable Responses in 
Patients With Cisplatin-Ineligible Urothelial Carcinoma
KEYNOTE-052

All patients as treated
N=370

PD-L1 CPS ≥10 
N=110

Primary 
Endpointa

ORR, % 
(95% CI)

28.6
(24.1, 33.5)

47.3
(37.7, 57.0)

Secondary 
Endpointa

Median DoR, months 
(range)

30.1
(1.4+ - 35.9+)

Not Reached
(1.4+ - 35.4+)

+ Denotes ongoing; DoR=duration of response.
a Database cutoff: Sep 26, 2018; median duration of follow-up 11.4 months (range: 0.1, 41.2 months); median time from randomization to database cutoff 32.3 months (range: 27.2, 41.3)
b Database cutoff: Sep 26, 2020; median duration of follow-up 11.4 months (range: 0.1, 63.8 months); median time from randomization to database cutoff 56.3 months (range: 51.2, 65.3)

Median time from randomization to database cutoff: 56.3 monthsb

Primary 
Endpoint

ORR, % 
(95% CI)

28.9

(24.3, 33.8)

47.3

(37.7, 57.0)

Secondary 
Endpoint

Median DoR, months 
(range)

33.4

(1.4+, 60.7+)

Not reached

(1.4+, 60.7+)
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Pembrolizumab Provides Durable Responses 
KEYNOTE-052
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52%

Patients at risk
106 84 64 51 32 16 0

Database cutoff: Sep 26, 2018; median duration of follow-up for the 106 responders in APaT 29.3 months (range: 7-41.2) and for the 52 responders with PD-L1 CPS ≥10 29.4 months (range: 7.8-41.2).
Database cutoff: Sep 26, 2020; median duration of follow-up for the 107 responders in APaT 51.7 months (range: 7-63.8) and for the 52 responders with PD-L1 CPS ≥10 52.6 months (range: 7.8-63.1).
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Subgroup Analysis Suggests Consistent Efficacy in Elderly Patients, 
Patients With Poor PS, and Those Considered Platinum-Ineligible
KEYNOTE-052
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28.6
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25.5
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All patients as
treated
N=370

Age ≥65 years
N=302

Age ≥75 years
N=179

Age ≥65 years
+ ECOG PS2

N=119

Age ≥75 years
+ECOG PS2

N=78

PS2 plus visceral
disease or

≥80 years or
GFR <60 mL/min

N=145
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R
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GFR=glomerular filtration rate.
Database cutoff: Sep 26, 2018; median duration of follow-up 11.4 months (range: 0.1, 41.2)
Grivas P, et al. Eur Urol Oncol. 2020;3(3):351-359. 
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Post-Marketing Requirement Study Design
KEYNOTE-361

Pembrolizumab +
Gemcitabine +

Cisplatin OR Carboplatin

Gemcitabine +
Cisplatin OR Carboplatin

R
(1:1:1)

a Assessed using the PD-L1 IHC 22C3 pharmDx assay.
Database cutoff: Apr 29, 2020; median duration of follow-up 15.6 months (range: 0.4, 42.4)

Pembrolizumab

Key Eligibility Criteria

• UC of renal pelvis, ureter, bladder, or urethra

• Locally advanced unresectable or metastatic 
disease

• ECOG PS 0, 1, or 2

• Tissue sample for PD-L1 assessmenta

Stratification Factors

• PD-L1 expressiona 

• Investigator choice of platinum (cisplatin or carboplatin)

N=1010 N=351

N=307

N=352

aAssessed using the PD-L1 IHC 22C3 pharmDx assay

Primary Endpoints
• PFS per RECIST 1.1 as assessed by BICR and OS for pembrolizumab 

plus chemotherapy vs chemotherapy in all patients
• OS for pembrolizumab vs chemotherapy in PD-L1 CPS ≥10 and in all 

patients
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Primary Endpoints and Multiplicity Strategy
KEYNOTE-361

FA=final analysis; IA=interim analysis.

p value boundaries at FA: H1: PFS=0.0019; H2: OS=0.0142

H1: PFS, superiority
pembrolizumab plus chemotherapy vs 

chemotherapy
All patients

α=0.5%

H2: OS, superiority
pembrolizumab plus chemotherapy vs 

chemotherapy
All patients

α=2.0%

H3a: OS, non-inferiority
pembrolizumab vs chemotherapy 

PD-L1 CPS ≥10

H4b: OS, superiority
pembrolizumab vs chemotherapy

All patients

H5a: ORR, superiority
pembrolizumab plus

chemotherapy vs chemotherapy 
All patients

H3b: OS, superiority
pembrolizumab vs chemotherapy 

PD-L1 CPS ≥10

H4a: OS, non-inferiority
pembrolizumab vs chemotherapy 

All patients

H5b: ORR, superiority
pembrolizumab vs chemotherapy

All patients

Type 1 error=2.5% (one-sided)
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Positive Trend for Pembrolizumab Plus Chemotherapy vs 
Chemotherapy in First-Line Platinum-Eligible Urothelial Carcinoma
KEYNOTE-361

Progression-free survival Overall survival

351 288 243 135 102 79 67 55 36 27 18 9 3 0 0

352 274 191 75 44 31 22 17 15 11 8 5 2 0 0

P + C n =

C n =

Patients at risk

351 335 306 263 217 189 168 146 118 84 56 36 17 3 0

352 335 297 250 197 169 150 129 104 71 46 33 20 7 0

P + C n =

C n =

Patients at risk
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P=Pembrolizumab; C=Chemotherapy; HR=hazard ratio.
Database cutoff: Apr 29, 2020; median duration of follow-up 15.6 months (range: 0.4-42.4).

P
ro

gr
es

si
o

n
-f

re
e

 s
u

rv
iv

al
, %

O
ve

ra
ll 

su
rv

iv
al

, %
Pre-specified p value boundary of 0.0019 required for statistical significance Pre-specified p value boundary of 0.0142 required for statistical significance

Median OS, months 
(95% CI)

Pembrolizumab plus 
Chemotherapy 17.0 (14.5, 19.5)

Chemotherapy 14.3 (12.3, 16.7)

HR 0.86 (95% CI: 0.72, 1.02); 1-sided p=0.0407

Median PFS, months 
(95% CI)

Pembrolizumab plus 
Chemotherapy 8.3 (7.5, 8.5)

Chemotherapy 7.1 (6.4, 7.9)

HR 0.78 (95% CI: 0.65, 0.93); 1-sided p=0.0033
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Pembrolizumab Monotherapy Findings That Were the Basis for the 
Accelerated Approval Were Reproduced Across Urothelial 
Carcinoma Studies

KN-052 Database cutoff: Sep 26, 2018; median duration of follow-up in APaT 11.4 months (range: 0.1-41.2); median duration of follow-up in 106 responders 29.3 months (range: 7-41.2).
KN-361 Database cutoff: Apr 29, 2020; median duration of follow-up in ITT 15.6 months (range: 0.4-42.4); median duration of follow-up in 93 responders in the pembrolizumab arm 28.9 months (range: 9.6-42.3).
KN-045 Database cutoff: Oct 26, 2017; median duration of follow-up in ITT 8.7 months (range: 0.2-33.9); median duration of follow-up in 57 responders in the pembrolizumab arm 27.0 months (range: 11.1-33.4).

Efficacy endpoint

KN-052
1L cisplatin ineligible

N=370

KN-361
1L platinum eligible

N=307

KN-045
2L

N=270

ORR, %  
(95% CI)

28.6 
(24.1, 33.5)

30.3 
(25.2, 35.8)

21.1 
(16.4, 26.5)

Median DoR, months 
(range)

30.1
(1.4+ - 35.9+)

28.2 
(2.1+ - 36.1+)

Not reached 
(1.6+, 30.0+)

+ Denotes ongoing
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Pembrolizumab Has a Similar OS When Compared to Chemotherapy
in First-Line Platinum-Eligible Urothelial Carcinoma
KEYNOTE-361

ITT=intent-to-treat.
Database cutoff: Apr 29, 2020; median duration of follow-up 15.6 months (range: 0.4-42.4).

Overall survival (ITT) Overall survival (CPS ≥10)

307 260 228 196 170 153 133 120 110 88 62 37 19 4 1 0

352 335 297 250 197 169 150 129 104 71 46 33 20 7 0 0

Pembrolizumab n =

Chemotherapy n =

Patients at risk
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Pembrolizumab n =

Chemotherapy n =

Median OS, months 
(95% CI)

Pembrolizumab 16.1 (13.6, 19.9)

Chemotherapy 15.2 (11.6, 23.3)

HR 1.01 (95% CI: 0.77, 1.32)

Median OS, months 
(95% CI)

Pembrolizumab 15.6 (12.1, 17.9)

Chemotherapy 14.3 (12.3, 16.7)

HR 0.92 (95% CI: 0.77, 1.11)
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Pembrolizumab Safety in Urothelial Carcinoma Is Consistent With 
the Established Safety Profile
KEYNOTE-052, -361, and -045

KN-361
N=302

Pooled Bladder 
Dataseta

N=636

Reference Safety Dataset 
Pembrolizumab 
Monotherapy

N=2799

Any AE 289 (95.7) 611 (96.1) 2727 (97.4)

Grade 3-5 190 (62.9) 383 (60.2) 1,273 (45.5)

SAE 145 (48.0) 296 (46.5) 1,041 (37.2)

Death due to AE 26 (8.6) 39 (6.1) 110 (3.9)

Discontinuation due to AE 48 (15.9) 89 (14.0) 334 (11.9)

Immune-mediated events 

and infusion reactions 69 (22.8) 149 (23.4) 599 (21.4)

Grade 3-5 19 (6.3) 56 (8.8) 156 (5.6)

SAE 18 (6.0) 45 (7.1) 163 (5.8)

Death due to AE 0 2 (0.3) 4 (0.1)

Discontinuation due to AE 12 (4.0) 30 (4.7) 85 (3.0)
a Pooled Bladder Dataset includes KN-052 and KN-045.
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Summary of Adverse Event With Pembrolizumab vs Chemotherapy
KEYNOTE-361

 Mean exposure was longer for pembrolizumab compared with chemotherapy  (8.1 vs 3.4 months)

 With exposure adjustment, differences in serious AE and AE leading to death were reduced and rates 
appear similar

 There were two drug-related deaths in each treatment arm per investigator assessment

Adverse events, n (%)

Patients, n (%)

Pembrolizumab
N=302

Chemotherapy
N=342

Any AE 289 (95.7) 341 (99.7)

Grade 3-5 AE 190 (62.9) 280 (81.9)

Serious AE 145 (48.0) 138 (40.4)

AE leading to death 26 (8.6) 9 (2.6)

Discontinuation due to AE 48 (15.9) 62 (18.1)
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Different Safety Profile for Pembrolizumab vs Chemotherapy
KEYNOTE-361
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Anemia

Nausea

Neutropenia

Constipation

Thrombocytopenia

Asthenia

Platelet count decreased

Vomiting

Neutrophil count decreased

White blood cell count decreased

Pruritus

Any-grade AEs

Chemotherapy

Pembrolizumab

Grade 3-5 AEs

Chemotherapy

Pembrolizumab

Adverse events present in at least 10% of patients in the pembrolizumab or chemotherapy arm with a >10% difference in frequency.
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Potential Options and Timing to Confirm the 
Benefit of Pembrolizumab and Fulfill the PMR
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Proposed Option to Confirm the Benefit of Pembrolizumab and 
Fulfill the PMR 
KEYNOTE-052 Long-term Follow-up Plus KEYNOTE-045 Results

KN-052 (long-term follow-up)a

N=370
KN-045b

N=542

Study intervention Pembrolizumab monotherapy Pembrolizumab vs chemotherapyc

Patient population Cisplatin-ineligible urothelial carcinoma 
Previously treated urothelial 

carcinoma

Primary endpoints ORR OS, PFS

Key Results
ORR 28.9% (95% CI: 24.3, 33.8) 

Median DoR 33.4 months (1.4+, 60.7+)
OS HR 0.70 (95% CI: 0.57, 0.85)

p=0.00015

+ Denotes ongoing
a Database cutoff: Sep 26, 2020; median duration of follow-up 11.4 months (range: 0.1, 63.8); median time from randomization to database cutoff: 56.3 months (range: 51.2, 65.3)
b Database cutoff: Oct 26, 2017; median duration of follow-up 8.7 months (range: 0.2 – 33.9); median time from randomization to database cutoff: 39.7 months (range: 35.4, 47.7)
c investigator’s choice of docetaxel, paclitaxel or vinflunine.
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Alternative Options to Confirm the Benefit of Pembrolizumab and 
Fulfill the PMR 

LEAP-011
N=694

Study 
intervention

Pembrolizumab + lenvatinib 
vs 

pembrolizumab + placebo

Patient 
population

Cisplatin-ineligible urothelial 
carcinoma with CPS ≥10 or ineligible 
for platinum-based chemotherapy 

regardless of PD-L1 CPS

Enrollment as of 
01April2021

61%

Primary 
endpoints

PFS, OS

Study 
Completion

Oct 2023

EFS=event free survival; MIBC=muscle invasive bladder cancer; pCR=pathological complete response.

KN-866
N=870

KN-905
N=836

Perioperative pembrolizumab + 
neoadjuvant chemotherapy 

vs 
perioperative placebo + neoadjuvant 

chemotherapy

Cystectomy + perioperative 
pembrolizumab +/– enfortumab vedotin 

vs 
cystectomy alone

Cisplatin-eligible MIBC Cisplatin-ineligible MIBC

61% 21%

pCR, EFS pCR, EFS

June 2025 May 2027
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Pembrolizumab Is Effective in Certain 1L Patients With Advanced 
Urothelial Carcinoma and Fulfills an Unmet Need

 Patients with 1L cisplatin- and platinum-ineligible advanced urothelial carcinoma have 
poor prognosis and limited treatment options

– Since 2017, pembrolizumab has fulfilled this unmet medical need

 Favorable benefit-risk profile

– KN-361 reproduced the robust ORR and durable responses observed in KN-052

– KN-045 demonstrated a significant OS benefit as 2L therapy

– The safety profile of pembrolizumab in urothelial carcinoma is consistent with the 
established safety profile of the product

 Access to pembrolizumab remains important for these patients, and FDA-approval should 
be maintained until additional confirmatory data are available


